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P ' IN ORDER TC DEVELOP AN INTELLIGENCE TEST FOR

PRESCHOOL-AGE CHILDREN THAT WOULD OVERCOME SOME OF THE
LIMITATIONS OF AVAILABLE TESTS, A PERCEPTUAL CISCRIMINATION
JEST USING POLYGONAL FORMS HAS BEEN DESIGNED AND TESTED. THE
CHILD FOINTS TC ONE OF TWO, THREE, OR FIVE FORMS MATCHING A
STIMULUS FORM. INITIAL TESTING WITH 44 CHILDCREN RANGING IN

\CE FROM 3 YEARS TO 5 YEARS 10 MONTHS SHOWED GOOD CCRRELATION
oF THE TEST SCORES WITH AGE AND THE RAW SCORES OF THE PEABODY
PICTURE VOCABULARY TEST (PFVT). A SHORTENED TEST HAVING 30
CHOICES WAS DEVELOPED AND GIVEN TO TWENTY-TWO 4- TO

s YEAR-OLD NURSERY SCHOOL CHILCREN. AGAIN, GOOD CORRELATIONS
WITH AGE, THE PPVT, AND THE DRAW-A-PICTURE (DAF) TEST WERE
OBTAINED. VALIDITY STUDIES OF THIS TEST, CESIGNATED THE JOHNS
HOPK INS PERCEPTION TEST (JHPT), HAVE SO FAR INVOLVED SOME 340
CHILOREN. STATISTICALLY SIGNIFICANT CORRELATIONS OF THE

SCORES ON THE JHPT WITH SCORES ON THE PFVT, THE DAP, AND THE 4 1
COLUMBIA MENTAL MATURITY SCALE (CMMS) HAVE BEEN OBTAINEC. A o ]
. COMPARISON WAS MADE OF THE PERFORMANCE OF 37 UFPER AND 52 :

LOWER SOCIOECONOMIC STATUS CHILDREN ON THE JHPT, THE PPVT,
AND THE DAP. THE DIFFERENCES IN MEAN SCORES BETWEEN GROUPS
 WAS MIGHEST FOR THE PPVT, LESS MARKED FOR THE DAP, AND

STATISTICALLY INSIGNIFICANT FOR THE JHPT, SUGGESTING THAT 1T
MAY BE A CULTURE-FREE INSTRUMEMT. THIS PAPER WAS PRESENTED AT
THE EASTERN PSYCHOLOGFCAL ASSOCIATION ANNUAL MEETING (NEW
YORK, APRIL, 1966). (OR) | |
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| Available tests of intellectual function have serious limitations when appued to:

, (1) children who do not speak because of funcuonal or organic handicaps, (2) culturally
depnved cluidren with limited verbal and expenential repertoires; (3) children Wlth
motor handicaps; (4) very young or retarded cl'uldren These limimtions lead to
cmsiderable difficulty in the important diagnostic task of identify‘mg ,the handicapped
pre -school child and discriminating between the defective and the i'pseudo -defective”
ydungster. Thus, the designation of an appropriate therapeutic regime may be |

" delayed (and at times inappropriate management provided).

The purpose of this.i'esearch was to develop and eyaluate the usefulness of a new
technique for 'theu intellectual assessment of pre=-school age childifen. - Our purpese was
to develop an instrument for the evaluation of young children in whom a variety o,f.
difficulties impair performance on amihbie tests. Among the general pediatnc

- poculaticn, for example, are youngsters who do not speak foi' either functional or )
orgamc reasons and one is, therefore, limited in regard to what instruments can be

used. Sumla1 d.ﬁficulties occur when one is dealing wnh the culturally depnved

youngster thh limited vexbal abilities. Shifting to "performance’ tasks when faced
with this difficulty is a typical solution which, however, is often not successful when
one is dealing with the quite young child, or th'e. immature ydirigster with slow

nhysmal development, or the orgamcauy damaged youngster with 1mpa1red visual~motor -

coordmatmn or the retarded ‘youngster. The child may be unable to perform on any

of the available tasks because they axe too _difficult for his level of maturity or for his

~ degree of retardation, or because of impaired motor skills. In these cases, for
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example, the Bender Visual-Motor Gestalt Test is reduced to scribbling and the items

on the Stariford~Binet Intelligence Test are often too difficult at even the youngest age

levels (e.g. the spastic child cannot ranipulate the Binet formboard or balance the
blocks) The available formboard tests are often too simple and one becomes dependent
on time measures which are quite variable and for which there are inadequate noxms.

Furthermore, formboard tests cannot be used with many handicapped children. A test

~ like the Diaw-A-Ferson (DAP) also gives highly variable results and depends too much

on the child's willingness to manipulate a pencil. The drawback, with children below

age 6, in egard to the Bender-Gestalt and the DAF, is not only in terms of drawing
ability but, of even more importancé,‘ in terms of the child’s willingnéss to draw.
Many youngsters, for one reas?m or anothef, approach the Bender task or the DAP
with statements such as "I cen't draw - I'mno gdod at that.” A task depending simply
ona drawing response appears to x quite limited when we are dealing with youngsteré
who are either too young to draw, or who are n’egativistic; or who are too immatuie
or rétarded to be able to do more than scribble.

Vihat we felt was needed was a task which could be ordered along a well-defined
continuum of éomplexity ; a series which would reach the low level needed for youné
and/or retarded yoﬁmgsters and would also be adequately sensitive to the range of
individual dxfferences at even the youngest age level. lMany of the pi'oblems of examining
this kmd of child would be resolved if, at each level of complex1ty, there were more
than one way of evaluating the youngster's performance. For example, tasks could,he

developed which utilized different responses such as pointing to the object, fitting the
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object into a formboard, and copying the object by drawing. The advantage would lic
' specxﬁc handicap imterfexes with a particular response An nnportaut advantage from

these three different types of tasks. One might thus demonstrate difficulties in visual-

: be made successfully.
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in the ability to shi to an equivalent task requiring a different response when a

the diagnostic point of view would be the r«.sulting companson of performance on
motor coordination by a comparison between a task requiring a pointing response with
a tesk requiring formboard fitting or copying. If such tesks requiring different | |

responses could be made equivalent in quantitative terms, then such comparisone could

- Vihat we felt these problems required was a senes of tasks using dxfﬁerent

reSponses, which could be successmlly admmxstered to young children in spite of the

.preaenoe of a variety of functxonal or orgaiic handzcaps. ‘The problem was one of

B " ﬁndjng a means of deﬁning coraplexity by which a series of tasks along a wen-deﬁned

continuum of corplexity could be designed. An mformation theory approach held the
best promise of success in the construction of such tasks. Our decisxon to utilize
sirnple pexrceptual designs in what would baswally be a discrimination task posed
several pxoblems. First, how to choose the pattern or shape of the desxgn To’ reduce
tbe effect of prior learning, these designs should be random" and as "colm:e-ﬁg:ee |

as possible. Secondly, the designs had to be ordered along a continuum of complexity
by some rauonal means. The most prormsmg procedure for solving these two problems
was the application of mformanon theory to shape and pattern perception presented by

Attneave and Arnouit (1956). The procedure has two facets which are directly related E




- to the questzons raised: it allows for the generatl.ng of perceptual patterns or shapes |
ona completely random haszs (1 e. the experlmenter has no control over what shape
the ﬁgure will assume); it permits the generanon of an unlitmted series of fxgures
from the same "stunuhxs-domam" (l e. the ﬁgures are a sample ot stimuli from a
parent population cheracnerxzed by certain determinant staustmal parameters)

| Changmg the stimulus populanon by lcnown vananon of one or more parameters

| produces a dlfferent series of figures. The procedure for producmg different stimulus

populations can be seen as increasing the informational content of the mdlvldual ﬁgures. o

Hence, different samples of figures or shapes can he ordered along a continuum ot
'eomplentyo if one defmes complexity as the amount of information (or uncertainty_) |
"lnlilt-in" to such a perceptual figure.'. | |

~‘ 'Iheuse of information measures produces a second approach to the probhnz? of
detining the dxfﬁculty level of the'task The arnount of inforrrxatlon (or the degre"'e-of'
uncenainty) in a choice- mald.ng task is measured by the formula: U = log2 k; where )
U = uncertainty of information expressed in blts, and k = the number of equally
probable alternatxves (Garner,- 1962) . Hence, the difficulty,level of the total task could
be defined in terms of the total number of alternatives which rnake up the task. | |

The Attneave and Arnoult process produces a series of random demgns, t.he shapes

'of whlc,h will vary greatly. Figure 1 demonstrates the procedure involved,

- It is also possible to generate a series of designs that systematically vary along
a‘k'nown coatimxurn. The procedure, developed by LaBerge.and l.awrence (1955),

I . , . ,
involves first producing a random shape by the Attneave method and then assigning
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eac noint Contour I zom!y ciosen A" aad "'Y" increments to its coordinates.

Thug? new coord.mtes are motted ard connectad o8 a new matrix. The same

increments axe thci added to the new coordinates end yet another figure is constructeds

This process will zroduce a row of figures cach differing frown the adjacent figurz by a

constant azsount of distorticu as measurad by the distance through which the soints

LIV2, A0V W0 q.C acent Shc- ses in such ~ row are equally spaced in terms of ti.e

average distance the pcints have moved.

It was decided t» utilize both of these procedures to produce the needed perregtual

figures. EHence, there were two types of tasks; one inveliving purely random figures

and one ucing fizures related to each other along a ‘continuura of known variation.

‘The complexit ~f the task was defined in two ways: (1) The amount of information

in the design itseif. This was defined as the mumoer of turns in the coatcur of tue A

shzre. o this - ,ase, it was the number of angles in the shape. This procedure fnilowg

the work of_ hitneave {1557) who deronstrated that. "number of turns" was the most

important variable in determining tne udged complexity of random shanes. (2} The

number of aiternatives in the discrimination task. If the subject had to ciacose between

two figures ia trymg- to find 2 match for a stimulus figure, the degree of uncertainty
in that tasx can be extressed as one bit (zr one can say that the task er:tails one bit of .

informaticz). A task with five cho;ces, would be a 2.3219 bit nrobiem. 7Le more

bits of Iaformation presented o the subject, the more comylex the task.

e were interested in tiree types of tasks: (i) & task where the child only had to
!

point; £} 2 t«sk where he had to {it = Zorm into a formboard; () a dr‘awing task.
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paner preéents 2 instrvment that was developed. '. o
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and 2 desizus wiexs levei:

examined the vaxziables cia =z
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rresent has beé:: concarned with the first task miv o

X ot oo i
¢ the Tunsemt

’

w0 types of aesx;ms wers utilized: Tyue i - a series of randoin designs; Typc 2@

»f designs varyh.é Fv7 kmovm incrarients from: ar on;rmal design. TYyzes &

-2d at three different nuormat.oa eveis; desizns with thxee

2ointe {e Soint being a “tuzn’ ox crangs in f':)“to.u) four points, ang six soints. he

task for the child was to soint to the desiga which rm.tc‘rea the stizatus desizm. T'L

writh sithexr Vo, tr“oe, or five aiternatives. hence, the study

youngsters w2 faced e

ATV XN '3‘ altarnatives, cornplexity < Gic L85atn8, Tl

A versus Tyre B, onaceuracy ina cerceptual matening tas.‘.

~he gubjects were /4 caildren, who zanged in ope frow & ye ears~-0 months, to

- b o

5 yea:s-lt. @woathd. The ocr*umtza: of their paxents ranzed from ser:d‘-slciiled

el

nos:ital er loyees to "rcfes...x..;m ataff, ~he Teabndy Cictuxe Vocaiwiary < 28t (r:"!}}

)

e alee adz :nasterl 1o the chil'i::cn. The results indicated that o.w'ee of accuracy

nighly correlaied vith both age (r =..GiC) and the E’P’JT

on the perceptual task /as
‘raw score (.744). Fartial corre.ation mdicatc thet tl:: r:.ajor r\.latzonsmr wes netw“e‘

the PPV_"._‘.‘_ and nerceztual accuracy.

Srorm this cata, 2 shorter tosk vas chosen where 2 ycu“gster vouid have 19 melke

a garies of 27 Giscrirninations cellingfor a tota. tin;e cxpenditure of £ winutes.

e new tagk was administered to 22 foux-to ~five ]et..r-o‘.d youngoters enxoiied ind

raiddle-ciags nrivate nursexry schiool. 0.2 £V and LAY were ¢ 2130 a:..m:mstered.

~h> date cotaired indicoted 2 sten-wige incTeese in Cifficuity levei froma one task i
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tie next, an-:li co:rtelations with the _I:ﬂl_’_f‘ of .56%, with the Harr.is (193{5) scbring of tl»e
. DAZ of .348, ana.wvith age of ,584,

- It appeared, then, that we had developed a simgle, pleasant (c.g. no child at even
the youngest ege refusad the task, although many were reluctant to do the LA and
all cﬁil;iren ceagidersd the task as "fun", "a goo& geme'’, Aeic.), anc mpid test of
inteliectual fuactioninz. The uniquenéss aad ‘‘randoraness” vof the Gesigas suggested
that the task might be reiatively culture-free. The lovier leve: o) the task anieared
siraple enouzh for the very young or vexy ietavded, The respange roquitsd nf the
subject involved a very siupie motor act that could be pesformed by shysicaily
Iwindicanied children. The instructiors might well be cucceseiully communicafed
in santoraime Iuy the testing of eat ehildrexs.

our validity studies, up to thie point, hwve uvtilized u9iao 347 children, _hese

-youngsters ranged in ase from 3 to S years and were obtained from: trivaie :mj:é:.#.n;
schools and a county weil-baby clizic. Tabie I presents Fearson correlaticas ol the

Johus Fovrkins Percestuval Jest (HZT) with the Z2VT, CAT, and Columbia ivzatal

Luaturity Scaie (CiatuS). All correiations were statistically significant. Fcr each
tegt the correlations werz lower in the lower-sccioeconomic grour. 7his was caused
by a depression of tieir scores on the criterion reasures. i: “as this data that

indicated that the Johas E:ckins Torceptual T2st wes indeed rmeasuring sorse aspect

of inteliigence.

Vie were 2180 able to compare ujsper and lower-sociceconomic status children in

texrms of their serformance on the JiiPT, the PTVT, and the LAP, Figure 2 presents
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JEPT x FEVT

JEPT x PPVT

TABL= i
Correlational Data

v.iddle -Socio-Economic Group
¢ .815, p . .UM,
x JAP : 702, p .3},
x Ci/M:S .79, p . .GG,

Lower Socio-Ecoaomic Group
: . .449, p - .OL,
X DAY ¢ 356, .35,

X CilivsS

.857,

o T
Id

N =5C
N =37

N=2C

N;?S‘

N =36

N=7¢
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:ncmo;mﬂ seoar” ead U2 subjects in the group tltlcd “lower socioeconcraic grouy

333& aﬁl «%

. 1li.-

the fingires grephically. There were 37 childror in the group titled "higher soc'."o;

Fsgurg z -.*d;cates the size of the difference between mean scoxes on the t‘x1e° testa

2I inteliivence, I was quite apua—'ut that there was ar. extreme dzuf*rencc on: the "

otr, and muckh 1 ss a1:f°rence on the I=PT. Tt

Peauoc:!, i2ss :.m°ren ¢ o the UAr,

reseats the statisticai tests of this data. The anaiysis demonstrater! tnat thé i

2
DAE werc statistica’ly sigmificant whiks tho

ori the 7TVT and 9 qifforance s the &

- 00 919"’*‘63%0*0 the nitained <ifinrence on the JiFT, This data raised ibe
cossibility that the JEET wmight wel: be a reiatively culture-fair instzrument.
Cae adaitional study has veen comnzleted which 'is of intercst in terms of

practical apriication of tie JEPT. This zarticu:ar study was initiated as the resn't

17 -y

cant dx.feren., > In the prevalence of *cmrdatm;. whon ona

of our finding a signific

| co-n,.ared the 'PV"‘ ard "‘I A t3 results obtained with the j=rT. All three tests

cm'dre--. The PVT sstimated.

had been ad;;:i.fxié* ered to a 3rous of }'"»uergarten-a

the incidence of retardation {I.&. equai to or below 3%) to be 39.5%; the Cl.ili3,

fote
L at)

EET, v.u%. Sincz the JHET wes and is still ir an cuperimertal stage

*70 s o’ ‘I':.e

obviousiy couid not 32 used as & criterion measure. Henc ’tan.or.l- inet

Liteilizence Scale Was ac deainistered to each ciiia. S \ S

‘The subjects were 2 Ilesxro chlidren enrs led iz a slum-area Halarenmton, Uhege

M an average age of $2.0¢ mouti:s ard an age range

n-a.
-t

- yrere 15 ma ag end 12 Jjemalses v

of &C t2 70 misnths., The Stanford-dinet agreed with the js T in ﬁm..cati...g that mere :

were £.Lf retarded youngsters. ‘The study ja2ve us sore additionzi data in remard




TABLE 2

Middle Class versus Lower Class

Test

PFVT

JEPT

Difference Between
Ravr Score Means
RSP ¢ Se——

9.72

3.16

4,24
2.”

n.s.

.025
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to the FPVT and CMMS. The mean 1.Q. score obtained on the FPVT was §6.52;

on the CVI4i3, it was 83.96; while the Stanford-Binet yielded a mean L.Q. of 91,32.

The differences between the PPVT and Stanford-Binet and between the CMMS and

Stanford-Binet were statistically significanf (® .Cl).
- Cur date indicated that ;hé youngstexs labelled "mental defective” by the PPVT
ané C12.S were not simply children of borderline IQ who moved a bit lower on
thesg two tests. They also included children whose intelligence, according to the |

. “

Stanford-Binet, fell in the 9C to iC?l range.

In evalusting this date it should be kert in mind that the JHPT takes I0 to 15 minutes
to adininister and does not require any extensive training or éxperienCe . ‘The Stanford-
gi_._ﬁg_;, on the other hand, certainly requires a good deal more time and a giéai deal
rﬁore sophistication on the paxrt of the 'en.miner. Although both tests agréed m

‘regard to the prevélen’ce of retardation, they did not agree as to exactly which child

vas retarded, The retarded child identificd by the [HPT had an 1.Q. in the 70 range

on the Stanford-Binet. The retarded youngster identified by the Stanford-Binet did
not obtein the lowest score on the IH?T but did score in the lowest quartile. It
should also be kept in mind that this date does not imply that the Stanford -Binet 18

culture-fajir. Aithough very careful ad:ninistration of the Stanford-Binet mey not

overestimate the prevalence of retardation with disadvantaged children, the test still

underestimates the percentage of youngsters in the upper rangeé of intelligence.

" Hence, the distribution of Staaford-Binet scores is extremely constricted while the

distribut'ioxﬁ of JHPT scores more ciosely followed the expected normal curve for




. year-oids. {2

Frmem s et pamen=inlide maving I sevarclerea. I appears tiat the ceiling

of the t20t i3 oo low, To0 mAny youngsiers of uurmal Iatelligence atage Send 7

]

-~

recelve the same score. 'e are, therefore, increasing the lergth of the test by
’8!

addinc mere comziex Sesicm sexies. The time involved is the administration of tha

-

exterded version of the test wouid be as moxe thaa X to 40 minutes.
7Ie are currently ohtaizing data cn childran at Gifferent levels of retardaticn. A
sample of 57 institutionalized retardec younzstars ranging inage froma & to $ yeazrs-

i Sgvleal

31d were adininisterad both tiie JEZT and the Staniord-3inat. Tae corxrelation

petweer the JEPT raw score and the Ctacfszd-Einet mental age was 7. 4 laxge

sairple of minirma’ly retarded C and 7 year-oids is curxently being examined tiixouslr o -- oo

the help of the Baltimore County Boaxd of Education, Uspartment of Special BEcucation
Additiozal data in the area of a2 prediction of retarcation will become avaiiebie
vhen the ectize norulation of 4 yeor-cids vithin on2 couaty in tie state has been

tegted and followed for some time.

Tle axe also examining the possibility of improving our scoring system. At

oresent, the JEIT raw score is simzly the sum of 211 correct responses. /e are

ns

taoving towerd a weighted scoring Systein viich wiil ta%e into account differences i

..‘

di*ficuit ievel of the individual tasks.
Az intriguing study whick will yield data Loth in the area of retardaticn and
culturai-izfluerces will soox De wder way involving two grouss oI Migerian 4 aac o

erous will have a rmuch higher incidexce of retardaticn then th2
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other, and both will be tested with the JHPT and Forteus Maze Tests. And finally, in the

arca of physical handicaps, sample.é of brain-damaged youngsters and youngsters with

different degrees of'deafness will sbon be added to our series of studies.
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